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1(RS ) $n,$ $k$ $1\leq k<n\leq q$ , , .
F9 $n$ $(\alpha_{0}, \alpha 1, . . . , \alpha_{n})\in \mathrm{F}_{q}$ . $\mathrm{F}_{q}$ $\mathrm{F}_{q}$ [x]
, $f(x)\in \mathrm{F}_{q}[x]$ , $\mathrm{c}\in \mathrm{F}^{n}$ ,
$f(x)\in \mathrm{F}_{q}[x]$ , $(\deg(f(x))<k)$ (1)
$\mathrm{c}=(c_{0}, c_{1}, \ldots,c_{n-1})$ $(c_{i}=f(\alpha:) \alpha i\in \mathrm{F}_{q})$ (2)
.
$\mathrm{c}$ $\mathrm{e}$
$\mathrm{r}$ . $\mathrm{r}$ $\mathrm{c}$ , $f(x)$
. Gao $f$ (x) . Gao .
1(Gao )
$\mathrm{r}=$ $(r_{1},r2, . . ., r_{n-1})\in \mathrm{F}_{q}^{n}$
$f$ (x),
1. (Interpolation) $n-1$ , $g_{1}(\alpha:)=r_{i}(0\leq i\leq n-1)$ $g_{1}$ (x) .
2. (Partial GCD) $g1$ (x), $\mathit{9}o(x)$ , EEA . , $g(x)=u(x)g_{0}(x)+v$(x) $g_{1}$ (x)
$g$ (x) EEA , $g$ (x) $\frac{1}{2}(n+k)$ EEA
.
3. (Division) $g$ (x) $v(x)$ . , 0 , $f(x)$ .
0 , .
Gao [1].
1 $g_{0}(x),$ $g_{1}$ (x) ,
$g_{0}(x)$ $=$ $w_{0}(x)a_{0}(x)+\epsilon_{0}(x)$ (3)
$g_{1}(x)$ $=$ $w_{0}(x)a_{1}(x)+\epsilon_{1}(x)$ $(\mathrm{g}\mathrm{c}\mathrm{d}(a_{0}(x), a_{1}(x))=1)$ (4)
. , (3), (4) .
$\deg(a_{i}(x))\leq$ $\deg(\epsilon_{i}(x))\leq l$ $(i=0, 1)$ (5)
$\deg(w_{0}(x))\geq d_{0}>l+t$ (6)
, EEA go(x), $g_{1}$ (x) . EEA& $g$ (x) . ,
$\mathit{9}0$ (x), $g_{1}(x)$ $u$ (x), $v$ (x) . $g(x)=u$(x)$g_{0}(x)+v$ (x)$g_{1}$ (x) .
, $g$ (x) 4 EEA ,




Gao , go(x), $\mathrm{r}$ (x)
1 . ( $e_{i}\neq 0$ $i$ ) $\alpha_{i}$ $w(x)$ ,
( $e_{i}=0$ $i$ ) $w0$ (x) . ,
$w(x)= \prod_{e_{\mathrm{i}}\neq 0}(x-\alpha_{i})$
, $w_{0}(x)=. \prod_{e.=0}(x-\alpha_{i})$ $(0\leq i\leq n-1)$ (8)
. , $\overline{w}(x)$ .
$\overline{w}(\alpha i)=\frac{e}{w_{0}(\alpha_{i})}$
.
$(0\leq i\leq n-1)$ (9)
, $g_{0}(x),$ $g_{1}$ (x) [1].
$g_{0}(x)$ $=$ $w_{0}(x)w(x)$ (10)
$g_{1}(x)$ $=$ $w_{0}(x)\overline{w}(x)+f(x)$ (11)
1 , (x), $a_{1}$ (x) $w$ (x), $\overline{w}(x)$ $\llcorner$ , $\epsilon o$ (x)’ $\epsilon_{1}$ (x) 0, $f$ (x)
. (7), (10), (11) ,
$g(x)$ $=$ $\alpha\overline{w}$ (x)go $(x)-\alpha w(x)g_{1}(x)$
$=$ $w_{0}(x)(\alpha w(x)\overline{w}(x)-\alpha\overline{w}(x)w(x))-\alpha w(x)f(x)$
$=$ $-\alpha w(x)f(x)$ (12)
$\alpha w(x),$ $g(x)$ . , $f(x)$ .
3
. , E luationCodes
[2]. , EvaluationCodes
. , . $\mathrm{F}[X]=\mathrm{F}[x_{1}, x2, . . . , x_{m}]$
$\mathrm{F}$
$x_{1},x_{2},$ $\ldots,$ $x_{m}$ . $X_{:}(0\leq i\leq n-1)$
$\rho$ , X , \rho (X $\rho(X_{i+1})$ . , $I$ $\mathrm{F}[X]$
, $\mathrm{P}=\{P_{0},P1, . .., P_{n-1}\}$ $I$ .
2( ) $\mathrm{F}[X]/I$ $X_{k-1}$
$f(X)= \sum_{=0}^{k-1}.\cdot f:X_{i},$ $(f:\in \mathrm{F})$ . ,
$(f_{0}, f_{1}, \ldots, f_{k-1})arrow(f(P_{0}), f(P_{1}),$ $..:,$ $f(P_{n-1}))$ (13)
.
$\mathrm{F}=\mathrm{G}\mathrm{F}(\mathrm{q}^{2})$ , $\mathrm{F}[X]=\mathrm{F}[x, y]$ , $I=\{x^{q}+x-y^{q+1}, x^{q^{2}}-x, y^{q^{2}}-y\}$
. $\rho(x^{a}y^{b})=(q+1)a+qb$ .
4 Gao ( )
Gao . $\mathrm{F}=\mathrm{G}\mathrm{F}(\mathrm{q}^{2})$ . $\mathrm{F}[X]=\mathrm{F}[x,y]$
, $I=I_{G}=\{x^{q}+x-y^{q+1},y^{q^{2}}-y\},$ $\mathrm{P}=\{P_{0}, P1, ..., P_{n-1}\}$ $I$ . ,
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$\rho(x^{a}y^{b})=(q+1)a$ +qb $(y\prec x)$ . Gao ,
$\mathrm{r}=\mathrm{c}+\mathrm{e}$ $\mathrm{F}^{n}arrow \mathrm{F}[X]/I$ .
.
2 $\mathrm{P}=$ { $(\alpha_{0},$ $\beta$o), $(\alpha_{1},$ $\beta$1), . . . , $(\alpha_{n-1},$ $\beta_{n-1})$ } ,
$\frac{y^{q^{2}}-y}{y-\beta_{i}}=\prod_{\{j|j\neq\alpha\}}(y-\beta_{j})$ , $\frac{x^{q}+x-\beta_{i}^{q\dagger 1}}{x-\alpha_{i}}=\prod_{:\{j|\beta_{\mathrm{j}}=\beta.,\alpha_{j}\neq\alpha\}}.(x-\alpha_{j})$ (14)
.
, $y^{q^{2}}-y$ $\mathrm{G}\mathrm{F}(\mathrm{q}^{2})$ .








3 $\mathrm{F}=\mathrm{G}\mathrm{F}(\mathrm{q}^{2})$ . , $\mathrm{F}[X]=\mathrm{F}[x, y]$ , $I=I_{G}=\{y^{q^{2}}-y, x^{q}+x-y^{q+1}\}\in \mathrm{F}[X]$ . $I$
$\mathrm{P}=\{P_{0}, P1, ..., P_{n-1}\}$ , $P_{i}=(\alpha_{i}, \beta_{i}),$ (\mbox{\boldmath $\alpha$}i, $\beta,\cdot\in \mathrm{F}$ ) . , $\mathrm{F}[X]/I$
$X_{i},$ $(0\leq i\leq n-1)$ . ,
$a(x, y)= \sum_{\dot{\iota}=0}^{n-1}a_{i}X_{i}\in \mathrm{F}[X]/I$ (16)















$f_{\mathrm{i}}(x, y)= \frac{y^{q^{\sim}}’-y}{y-\beta_{i}}\frac{x^{q}+x-\beta_{i}^{q+1}}{x-\alpha_{i}}$ (21)
, .
2 ,
$f_{i}$ (\mbox{\boldmath $\alpha$}j, $\beta_{j}$ ) $=0$ ($\beta j\neq\beta_{i}$ \beta j $=\beta_{\mathrm{i}},$ $\alpha_{j}\neq\alpha_{i}$) (22)




. (23) $f_{Y:}(y)$ , $\beta_{i}$
$f_{Y}$ i $(\beta_{i})$ $=$ $\beta$22-1 $\sum_{j=0}^{q^{2}-1}\beta$j $\beta_{1}^{-j}.-1=\beta$22-1 $\sum_{j=0}^{q^{2}-1}1-1$
$=$
$q^{2}\beta_{i}^{q^{2}-1}-1$ (24)
. , $\mathrm{G}\mathrm{F}(\mathrm{q}^{2})$ $\mathrm{G}\mathrm{F}(\mathrm{q})$ , (24) ,
$f_{Yi}(\beta_{\dot{l}})=q^{2}\beta_{i}^{q^{2}-1}-1=-$ (25)
. , $x^{q}+x-\beta_{i}^{q+1}$ , $x-\alpha$: ,
$\frac{x^{q}+x-\beta_{1}^{q+1}}{x-\alpha}.\cdot$
.
$=$ $x^{q-1}+\alpha$:x$q-2+\cdot$ . . $+$ cx7 $-2x+\alpha_{i}^{q-1}+1$
$=$ $\alpha$7-1 $\sum_{j=0}^{q-1}x^{j}\alpha_{i}^{-j}+$1(26)
. (26) $fxi(x)$ , $\alpha$: ,
$f_{Xi}(\alpha:)=q\alpha_{i}^{q-1}+1$ $=1$ (27)
. , (25), (27) , $f_{i}(x,y)=-f_{Y}\dot{.}(y)f$X:(x) ,
$f_{i}(\alpha_{j},\beta j)=1$ $(i=j)$ (28)
.
$\mathrm{R}\mathrm{S}$ , BCH Gao , go(x) $g_{1}(x)$
GCD . , , GCD . , $y$
EEA . , $y$ .
$Ic$ $\mathrm{P}$ . $n$
.
$=q^{3}$ . (18) , $\mathrm{e}$ ,
$e’(x,y)$ ,
$e’(x, y)$ $=$ - $\sum_{\dot{\iota}=0}^{n-1’}e:\frac{y^{q^{2}}-y}{y-\beta}.\cdot\frac{x^{q}+x-\beta_{\dot{l}}^{q\dagger 1}}{x-\alpha_{\dot{l}}}$
$=$ - $\sum_{e_{j}\neq 0}e:\frac{y^{q^{2}}-y}{y-\beta}\dot{.}\frac{x^{q}+x-\beta_{\dot{l}}^{q+1}}{x-\alpha}.\cdot$ (29)
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. ($e_{i}\neq 0$ $i$ ) $\beta_{i}$ $y$ $w(y)$ ,
( $e_{i}=0$ $i$ ) $\beta_{i}$ $y$ $w_{0}$ (y) . ,
$w(y)=. \prod_{e_{*}\neq 0}(y-\beta_{i})$
, $w_{0}(y)= \prod_{e.=0}(y-\beta l-)$ $(0\leq i\leq n-1)$ (30)




$=$ $- \frac{y^{q^{2}}-y}{w(y)}\sum_{e_{j}\neq 0}e_{i}\frac{w(y)}{y-\beta_{j}}\frac{x^{q}+x-\beta_{i}^{q+1}}{x-\alpha}.\cdot$






, $y$ Gao .
3 $\mathrm{G}\mathrm{F}(\mathrm{q}^{2})$ , $\mathrm{e}$ $e’(x,y)$ (33)
. $t$ , $0\leq t\leq q^{2}$ .. , $w$ (y), $w0(y)$ $y$ $\deg$ (w(y)),
$\deg(w_{0}(y))$ ,
$\deg(w(y))\leq t$ , $\deg$ (wo $(y)$ ) $\geq q^{2}-t$ (34)
.
(30) , $y^{q^{2}}-y=w_{0}(y)w$ (y) . , $e:=e$ (\mbox{\boldmath $\alpha$}i, $\beta_{i}$ ) , $e_{\mathrm{i}}\neq 0$ $P_{\dot{l}}=(\alpha_{i}, \beta:)$




, $y$ Gao .
go(y) $=y^{q^{2}}-y$ ( $\beta_{:}$ ) . $g_{1}$ (x, $y$ ) $=e’(x,y)+f$(x, $y$ ) , $\mathit{9}o$ (y),
$g_{1}$ (x, $y$) 1 .
1 , $a_{0}$ (x), $a_{1}$ (x) $w(y),\overline{w}(x, y)$ , $\epsilon_{0}(x),$ $\epsilon_{1}$ (x) 0, $f$ (x, $y$ ) .
, $w$ (y), $\overline{w}(x, y)$ . , $\mathrm{g}\mathrm{c}\mathrm{d}$($w$ (y), $\overline{w}(x,y)$ ) $=1$ . , ,
$\deg(w(y))$ $\leq$ $t$ (37)
$\deg(w_{0}(y))$ $\geq$ $q^{2}-t$ (38)




4 , $\deg$ ($f$ (x, $y)$ ) $=k_{y}-1$ . ,
$q^{2}-2t>k_{y}-1$ (40)
, $y$ Gao $t$ .
Gao .
2( Gao )
$\mathrm{r}=$ ( $\mathrm{r}_{1},$ $r$2, ..., r $l$ ) $\in \mathrm{F}_{q^{\mathit{2}}}^{n}$
$f$ (x, $y$),
1. (Interpolation) 3 .
$g_{1}(\alpha_{i},\beta_{i})=r$: $(0\leq i\leq n-1)$ .
2. (Partial GCD) $g_{1}(x, y)$ , go(y) , # EEA e . , $g$ (x, $y$ ) $=u$ (x, $y$ )$g_{0}(x,y)+$
$v$ (x, $y$) $g_{1}$ (x, $y$ ) $g$ (x, $y$ ) EEA , $\deg$ ($g$ (x, $y$ )) $q^{2}-t$
EEA .
3. (Division) $g$ (x, $y$ ) $v$ (x, $y$ ) . , 0 , $f$ (x, $y$ ) .
0 , .
5
, $n$ , $k$ , $d$ , $k+d\geq n+1-g$
($g$ gaps [2]). 2 , $k$ . $t$
$d$ , $t= \frac{d-1}{2}$ . , $t$ $k$ , $t$ 1 2 .
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